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SUMMARY

This report provides the results from the second year of two years
of impingement monitoring as required by State Pollutant Discharge
Elimination System (SPDES) Permit No. NY 0005959 (Sections 13c, f,
and g) for Niagara Mohawk Power Corporation's (NMPC) Albany Steam
Generating Station. The report summarizes data collected by
Lawler, Matusky & Skelly Engineers (LMS) to:

"...conduct a program to determine the number and
total weights by species of fish impinged on all in-
take traveling screens"

An impingement sampling program was conducted between 23 April 1984
and 8 April 1985. The impingement data, based on 24-hr sampling
efforts, were collected to supplement impingement data collected
during the previous study year (October 1982 -~ September 1983). A
total of 37,117 fish representing 39 species were collected in 34
regular surveys and eight extra surveys (Conditions I and II).

Overall impingement was greatest during the spring (April, May, and
June). Slightly lower numbers were impinged during the fall (Octo-
ber). The first of the eight Condition I surveys required by im-
pingement collections of greater than 1500 fish was triggered by a
catch of 2581 fish (72% white perch) on 30 April 1984. Three days
later the impingement abundance was down to 244 fish and remained
low until 14 May 1984, when it rose to 2908 fish (65% white
perch). The daily impingement abundances reported from mid-May
through June 1984 typically exceeded 1000 fish and reached a
maximum of 3114 fish (58% white perch) on 11 June 1984. This
spring run of white perch prompted five Condition I surveys.

A similar pattern of high and low impingement developed in the fall
of 1984 when the catch of 376 fish on 2 October 1984 was followed a
week later by a catch of 2161 fish (98% blueback herring). Im-

A
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pingement abundances fluctuated for the next four weeks during
which time seven impingement surveys (three Condition I surveys)
were conducted. A maximum catch of 2427 fish (90% blueback her-
ring) was reported on 25 October 1984. The fall run of predomi-
nantly young-of-the-year (YOY) blueback herring prompted three Con-
dition I surveys.

Estimated monthly and program total impingement was calculated
based on rates calculated from daily impingement abundance and fish
collected per cooling water flow sampled. The estimated white
perch 1impingement for the annual study period was 123,086 and
122,746 fish, respectively, for the two methods. White perch was
the dominant species impinged, representing approximately 50% of
the total estimated impingement. Estimated impingement totals for
blueback herring were 63,740 and 79,023 fish, respectively, for the
two methods, or approximately 26 to 30% of the total estimated im-
pingement. Spottail shiner (18,476 and 18,675 fish), alewife
(17,510 and 17,490 fish), and gizzard shad (4036 and 4286 fish)
round out the five species with the highest estimated impingement.
The five accounted for 92% of the total estimated impingement
(226,848 and 242,220 fish) that occurred at the Albany Steam Gener-
ating Station during the study period.

Collection efficiencies based on the return of marked dead fish
introduced into the cooling water intake tunnel were calculated
using major species. Estimated impingement for total fish correct-
ed for an overall collection efficiency of 82.0% is 300,127 fish
based on an average daily impingement rate, and 320,101 fish based
on a rate using cooling water flow.

Estimated impingement based on cooling water flow for the two-year
period April 1974 - March 1976 and the one-year period October 1982
- September 1983 was compared to that of the recently completed
period April 1984 - March 1985. The estimated 242,139 fish im-

};4?
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pinged during the current study is less than the mean annual im-
pingement of 327,590 for 1974-1976 and the highest annual impinge-
ment of 518,385 for 1982-1983. The major difference between 1984-
1985 and 1982-1983 is a substantial decrease in the spring and fall
blueback herring and white perch impingement. The 1984-1985 spring
and fall impingement values are similar to the 1974-1976 values,
suggesting a strong year-class influence on the 1982-1983 data.
The numbers of American shad and spottail shiner impinged during
1984-1985 were less than they were in either 1974-1975 or 1975-
1976.

The sampling program was designed to be increased in the event that
a sturgeon (Atlantic or shortnose) was collected. In such a case,
daily monitoring was conducted until two sequential days (samples)
provided no additional sturgeon. No Atlantic sturgeon were col-
lected at the Albany Steam Generating Station, but 11 shortnose
sturgeon were collected. Nine of the sturgeon were collected from
April 1984 through July 1984, with four being collected in June.
An estimated 54 shortnose sturgeon were impinged during the 1984-
1985 study year as compared to 163 during the 1982-1983 study year.
Seventy-two percent of the total were impinged during the four-
month period April-July 1984. The number of sturgeon collected
under the current program is similar to the five sturgeon collected
in 1974-1976.

In general, the results of the four annual ASGS impingement moni-
toring surveys exhibit the same temporal patterns of representation
and abundance. Actual numbers impinged reflect the high degree of
variability related to fishery data, but strongly suggest that the
1982-1983 impingement year is the least.reflective of normal plant
impingement. _

If strong year classes occur in the Hudson River, large numbers
could be impinged at the Albany Steam Generating Station, as noted

S
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in 1982-1983. Average year classes should result in impingement
numbers similar to both 1974-1976 and the April 1984 - March 1985
program results.
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CHAPTER 1

INTRODUCTION

This report provides the results from the second year of two years
of impingement sampling required by State Pollutant Discharge Elim-
ination System (SPDES) Permit No. NY 0005959 (Sections 13c, f, g)
for Niagara Mohawk Power Corporation's (NMPC) Albany Steam Gene-
rating Station (ASGS). The report summarizes data collected by
Lawler, Matusky & Skelly Engineers (LMS) to:

“...conduct a program to determine the number and

total weights by species of fish impinged on all in-
take traveling screens"

The data are presented herein as outlined in the reporting require-
ments in Section 12g (1-9).

Chapter 2 describes the general characteristics of ASGS and its
operation. Chapter 3 provides the impingement results. An im-
pingement survival study was also conducted during this second year
of sampling. The results of the impingement survival study have
been presented in a separate report (LMS 1984a).

1/1'
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CHAPTER 2

STATION AND SITE DESCRIPTION

The Albany Steam Generating Station is located on the western shore
of the Hudson River in the town of Glenmont, Albany County. The
site is in the northern section of the Hudson River estuary, ap-
proximately 19 km (12 miles) south of the Troy Dam and 228 km (142
miles) north of the Battery (Figure 2-1).

ASGS has four generating units, each with a maximum capacity of 100
MWe and a reported 1982 Tload factor of 68.07%. The station com-
menced commercial operation in 1952. The station was coal-fired
until 1970 when it was converted to burn fuel oil. In 1979 the

station converted all four units to a natural gas firing capabil-
ity.

The once-though cooling water flow is supplied by eight pumps, each
with a rated capacity of 2.78 m3/sec (44,000 gpm). Cooling water
is drawn from the Hudson River through a shoreline intake struc-
ture, circulated through the condensers, and returned to the river
through a surface level shoreline discharge (Figure 2-2).

The intake structure consists of a skimmer wall that extends just
below the mean low water level and, below the skimmer wall, three
intake openings, each measuring 3.4 x 5.5 m (11.2 x 18.0 ft) (Fig-
ure 2-3). The resulting aVerage velocity at the face of the intake
with the plant operating at maximum capacity is calculated to be
0.4 m/sec (1.32 fps). Chained logs float in front of the skimmer
wall to deflect floating debris; behind the intake opening, trash
racks constructed of metal bars with 7.6-cm (3-in.) spacings pre-
vent coarse material from entering the intake tunnel. The material
impinged on the trash racks is removed periodically.

oA
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FIGURE 2~1

PLANT LOCATION ON THE HUDSON RIVER
ALBANY STEAM GENERATING STATION '
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FIGURE 2-2

CIRCULATING WATER TUNNELS
ALBANY STEAM GENERATING STATION
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A common intake tunnel approximately 120 m (400 ft) Tong carries
the cooling water from the intake structure to the individual gene-
rating units. The intake tunnel, which measures 3.2 x 3.3 m (10.5
x 11 ft), is constructed below the mean low water level and runs
westward from the intake structure, turning southward along the
east side of the plant (Figure 2-2). Calculated water velocity in
the intake tunnel is 2.1 m/sec (6.8 fps). A baffle in the intake
tunnel in front of the northern screenhouse shunts a portion of the
intake water to Units 1 and 2; the remainder flows to Units 3 and
4. Cooling water is supplied to each unit through an intake fore-
bay equipped with a 9.5-mm (0.375-in.) mesh traveling screen that
removes smaller material from the circulating water upstream of the
pumps and condenser tubes.

Traveling screens from Units 1 and 2 are backwashed simultaneously
with those from Units 3 and 4. A 2-hr wash cycle is generally
used. However, if the screens become clogged, they are washed
automatically based on pressure differentials across the screens.
The wash water and debris from each screen drains into a sluice
that runs in front of the screens and drains into the discharge
tunnel.

After passage through the condensers, the cooling water is trans-
ported back to the Hudson River through a tunnel approximately 105
m (350 ft) long and 3.7 m (12 ft) deep by 3.4 m (11 ft) wide. A
surface outfall structure 7.3 m (24 ft) wide and 3.4 m (11 ft) high
is situated approximately 170 m (550 ft) south of the intake struc-
ture. Velocity in the discharge tunnel at maximum plant flow rate
is calculated to be 1.7 m/sec (5.8 fps), resulting in a maximum
discharge velocity at the face of the outfall of 0.4 m/sec (1.4
fps). The actual discharge structure is oriented in a southerly
direction, discharging downstream at an angle of 56.5° to the river
shoreline.

/ - Lawler, Matusky & Skelly Engineers



CHAPTER 3
IMPINGEMENT
3.1 INTRODUCTION

The Albany Steam Generating Station SPDES permit Condition 13c re-
quired the permittee to conduct (1) a program to determine the num-
bers and total weights by species of fish impinged on all intake
traveling screens, and (2) a collection efficiency study to deter-
mine the efficiency of the vertical traveling screens at recovering
marked fish released into the screenwell. The duration of these
studies was set at one year, beginning in the first full week of
October 1982 and continuing through September 1983. This study was
conducted and reported in LMS 1984b.

The SPDES permit Condition 13f requires a second year of study
beginning in April 1984 if the results of the first year of im-
pingement monitoring showed abundances substantially higher than
those reported in the 316 Demonstration Study, which was based on
sampling from April 1974 through March 1976. In correspondence to
Ms. Cheryl A. Young dated 20 March 1984, the New York State Depart-
ment of Environmental Conservation (NYSDEC) judged that the 1982-
1983 impingement results did indicate substantial increases in the
numbers of certain fish species over 1974-1976 impingement, war-
ranting an additional year of sampling. The second year of im-
pingement sampling was initiated on 23 April 1984 and extended
through 8 April 1985. The results of the studies conducted in ful-
fillment of these requirements are provided in this chapter. In
Section 3.4 the impingement abundance reported during 1984-1985 is
compared with that of the October 1982 - September 1983 study (LMS
1984b) and with the historical impingement sampling conducted from
April 1974 through March 1976 as reported in the Albany Steam Gene-
rating Station 316 (a) Demonstration (NMPC 1979).

A
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An impingement survival study was also performed during 1984. The
results of this study have been previously reported by LMS (1984a).

3.2 METHODS AND MATERIALS

3.2.1 Schedule

As required by the SPDES permit, scheduled impingement collections
were made once per week (each Monday) from April 1984 through Octo-
ber 1984, once per month (the first Monday of the month) from No-
vember 1984 through March 1985, and once per week during the first
two weeks of April 1985. Thirty-four impingement surveys were con-
ducted under the specified schedule. Additional sampling was con-
ducted under any one of three conditions:

Condition I: From April through October, an addi-
tional sample was collected on Thursdays if the

preceding Monday collection exceeded 1500 total
fish.

Condition 11: From November through March, samples
were collected weekly (Monday) for two additional
weeks if the regularly scheduled monthly sample or
one of the subsequent additional collections ex-
ceeded 1000 total fish.

Condition II1: 1If either shortnose or Atlantic
sturgeon were collected in any given impingement
sample, additional samples were collected on each
succeeding day until there were two consecutive
days without sturgeon present.

In addition to the 34 regular surveys, eight Condition I and 18
Condition III surveys were conducted. No Condition II surveys
were necessary. Table 3-1 lists the sampling dates. Impingement
collections were routinely initiated at 1000 hrs (¥ 0.5 hr) on each
sampling day and terminated 25 ¥ 1 hr later.

>
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TABLE 3-1
IMPINGEMENT SAMPLING DATES

Albany Steam Generating Station - April 1984 - April 1985

SAMPLING SURVEY SAMPLING SURVEY
DATE TYPE DATE TYPE
23 Apr 1984 REG 10 Jul COND III
30 Apr REG 11 Jul COND 1II
1 May COND III 16 Jul REG
2 May COND III 23 Jul REG
3 May COND 1 AND III 30 Jul REG
4 May COND III 6 Aug REG
7 May REG 13 Aug REG
14 May REG 20 Aug REG
17 May COND I 27 Aug REG
21 May REG 4 Sep REG
28 May REG 10 Sep REG
29 May COND III 17 Sep REG
30 May COND III 24 Sep REG
31 May COND 1 25 Sep COND TI1I
4 Jun REG 26 Sep COND III
7 Jun COND 1 2 Oct REG
11 Jun voIDa 8 Oct REG
15 Jun COND 1 11 Oct COND I
18 Jun REG 15 Oct REG
19 Jun COND I1I 22 Oct REG
20 Jun COND III 25 Oct COND I
21 Jun COND III 29 Oct REG
25 Jun REG 1 Nov COND I
27 Junb COND III 5 Nov REG
28 Junb COND III 3 Dec REG
29 Jun COND I1I 7 Jan 1985 REG
2 Jul REG 9 Jan COND III
9 Jul REG 10 Jan COND III
4 Feb REG
4 Mar REG
4 Apr REG
8 Apr REG

- ] _ L | . | T —_— L] T . N e .

8yYoid due to plant operational problems.
bMake-up for samples missed on 22 and 23 June due to technician error.

REG . - Regular survey.

COND I - Additional survey as per Condition I.
COND II - Additional survey as per Conditon II.
COND III - Additional Survey as per Condition III.

e



3.2.2 Sampling Procedures and Techniques

At the initiation of a survey, each traveling screen was rotated
and washed for 30 min. At the conclusion of the 30-min prewash,
screen housings and transport troughs were visually inspected for
fish and cleaned if necessary. The gates in each discharge sluice
were then switched to redirect the screen washings (debris and
fish) from the normal sluiceway and offshore return to the collec-
tion pit located on the north and south sides of each screenhouse.
A 0.95-cm (0.375-in.) mesh steel screen insert fitted inside the
sampling pit was used to collect the impingement sample.

Sample start time was recorded as the time of completion of the
prewash. The screens then operated under the normal 2-hr wash cy-
cle. At the end of 24 hrs the screens were rotated again and
washed for 30 min. The screen housings and transport troughs were
then checked for fish. A1l fish collected from the screen housings
or transport troughs were added to the sample. Depending upon sea-
sonal fish numbers and debris, the collection screen and its con-
tents were cleaned periodically during the 24-hr sample period to
avoid overflow of the sample.

Complete field records were maintained on plant operating condi-
tions (number of operating screens and cooling water pumps) and
pertinent sampling conditions (such as amount of debris and weather
conditions). Cooling water flow information for the impingement
monitoring period is presehted in Appendix A. Measurements of con-
ductivity and dissolved oxygen were made at the initiation of sam-
pling at surface, mid-, and bottom depths at the intake. Depth
mean physical and chemical information is presented in Appendix B.

M,,
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3.2.3 Impingement Analysis

Sample analysis commenced immediately following collection. If
conditions precluded completion of analysis at this time, all aqua-
tic organisms were picked from the debris, enumerated and weighed
by species, subsampled if necessary, and frozen pending individual
length and weight analysis. The sample from each screen received
initial analysis to include species counts and weight before it was
composited for secondary analysis (length and weight). Secondary
analysis was made on up to 25 individuals per species for all four
screens combined. Subsampling, if necessary, was done on a random

basis.

Additional samples collected under one of the three conditions (I-
III) were handled somewhat differently. Samples collected under
Conditions I and II (as a result of high numbers during the preced-
ing impingement collection) received preliminary analysis (species
counts and total biomass) but no secondary analysis (individual
lengths and weights). Samples collected under Condition III (re-
sulting from the impingement of a sturgeon) were checked only for
sturgeon and no further analysis was conducted.

Dead sturgeon were identified, counted, weighed, measured, examined
for tags, and preserved pending salvage by NYSDEC staff. Live
sturgeon collected were identified, weighed, measured, examined for
tags, and returned to the river as quickly as possible. Sturgeon
identification, and differentiation between Atlantic and shortnose
sturgeon was accomplished using criteria presented in Murawski and
Pacheco (1977).

A1l fish collected and not frozen pending secondary analysis were
deposited in the hopper for subsequent disposal by NMPC personnel.
Representatives of each species were maintained as a permanent ref-
erence collection for quality assurance purposes.

%l/
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3.2.4 Data Presentation

Data are presented according to the requirements set forth in the
SPDES permit.

e "Monthly 'mean' is equal to the total number of
fish impinged by species on sampling days in
month divided by the total number of sampling
days."*

e "Annual 'mean' is equal to the total number of
fish impinged by species on sampling days in
year divided by the total number of sampling
days."*

e The average monthly impingement rates are pre-
sented as the numbers impinged per day (synony-
mous with the monthly mean) and the number im-
pinged per million cubic meters (MCM). The for-
mer value is equal to the total number of fish
collected by species on the sampling days in the
month divided by the number of sampling days.
The Tatter value is equal to the total number of
fish impinged by species on the sampling days in
the month divided by the total volume (in MCM)
drawn through the screens during the sampling
periods.

e Estimated monthly impingement is presented as
the monthly rate based on (1) numbers impinged
per day multiplied by the number of days in the
month and on (2) the number of fish/MCM multi-
plied by the total plant flow for the month.

3.2.5 Collection Efficiency Determination

To assess the loss of fish as a result of settling out, traveling

screen carryover, or passage around the screens, a collection effi-

*It should be noted that because the sampling effort was increased
during the periods of heaviest impingement, both the monthly and
annual means as calculated are biased toward the higher impinge-
ment rate.

35
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ciency study was conducted in the spring and fall. Representative
fish from each of the selected species were saved and frozen fol-
Towing routine analysis. When sufficient numbers (20 to 30 fish)
of a specific species were collected, they were tested.

The procedure entailed thawing a selected group of fish and marking
them with a fin clip and a visible dye. The marked fish were
released into the manhole downstream of the bar racks and upstream
of the traveling screens. A release was made at the beginning of a
scheduled impingement survey immediately following the prewash.
The impingement collection was then monitored for the tagged fish
and the percent recovery was expressed as the number recovered over
the number released.

Species tested during 1984 were blueback herring, white perch,
striped bass, alewife, spottail shiner, and gizzard shad. Table
3-2 lists the dates of the collection efficiency studies as well as
the species and numbers tested by size category. Overall collec-
tion efficiency for the three test dates combined was 82.0%, rang-
ing from 65.1% for spottail shiner to 91.6% for alewife. No con-
sistent infuence on the recovery rate was observed based on the
size {length) of the marked specimens released. Collection effici-
ency tests using the same methodology were conducted at ASGS during
the impingement monitoring program conducted between October 1982
and September 1983 (LMS 1984b). Table 3-3 presents the collection
efficiency information for the 1982-1983 and 1984-1985 programs
combined. '

3.3 IMPINGEMENT ABUNDANCE AND BIOMASS

A total of 37,117 fish representing 39 species were collected from
the vertical traveling screens in the 34 regular surveys and the
eight additional Condition 1 surveys (Table 3-4). Another four
sturgeon were collected in the 18 Condition III surveys conducted

36
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TABLE 3-3
COMBINED PROGRAM COLLECTION EFFICIENCY INFORMATION

Albany Steam Generating Station - 1982-1985

a1 1 A
TAXA RELEASED RECOVERED (%)
Alewife 244 179 73.4
American shadb 100 75 75.0
Blueback herring 271 234 86.3
Gizzard shad 65 56 86.2
Spottail shiner 180 122 67.8
Striped bass 150 122 81.3
White perch 289 250 86.5
Total 1299 1038 79.9

dpercent Recovery = Number Recovered x 100
Number Released
bTest Data from 1982-1983 program only.
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to further document sturgeon abundance. These additional surveys
and the resulting sturgeon impingement estimate are discussed in
Section 3.5.

Based on the impingement data collected from April 1984 through
April 1985, white perch and blueback herring were the two dominant
species impinged. Of the 37,117 fish impinged, 16,414 (44%) were
white perch and 13,638 (37%) were blueback herring. White perch
impingement reached a maximum daily average of 1351 fish per day
(Table 3-5) or 870 per MCM (Table 3-6) in April 1984 and remained
high through June 1984. Blueback herring daily average impingement
was highest during October 1984 (1163 fish per day or 680 fish per
MCM) .

For the 42 impingement collection dates, a total of 2317.3 kg of
fish biomass was collected (Table 3-7). The dominant white perch
accounted for 40.7% (943.3 kg) of the total biomass. The second
most abundant fish, blueback herring, ranked second in biomass,
with 31.3% (725.1 kg) of the total. Alewife, which ranked third in
abundance, also ranked third in biomass, with 20.4% (473.5 kg) of
the total. Estimated monthly biomass, based on cooling water flow,
is presented in Appendix C. Weight-frequency information for the
major taxa is included in Appendix D.

Overall impingement abundance and biomass was greatest during the
spring (April, May, and June), with the lowest abundance and bio-
mass recorded during February. The first of the eight Condition I
surveys required by impingement abundances in excess of 1500 total
fish (Section 3.2.1) was initiated by a catch of 2581 fish (72%
white perch) on 30 April 1984. Three days later the impingement
abundance was down to 244 fish and remained low until 14 May 1984
when it rose to 2908 fish (65% white perch). Daily impingement
abundances reported from mid-May through June 1984 typically ex-
ceeded 1000 fish and reached a maximum of 3114 fish (58% white
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perch) on 11 June 1984. This spring run of white perch prompted

five Condition I surveys.

A similar pattern developed in the fall of 1984 when the catch of
376 fish on 2 October 1984 was followed a week Tlater by a catch of
2161 fish (98% blueback herring). Impingement abundances fluctu-
ated for the next four weeks during which time seven impingement
surveys (three Condition I surveys) were conducted. A maximum
catch of 2427 fish (90% blueback herring) was reported on 25 Octo-
ber 1984. The fall run of predominantly blueback herring prompted
three Condition I surveys.

The blueback herring collected during the fall period (October-
December) were predominantly young-of-the-year, with a seasonal
mean total length of 8.6 c¢cm and a range of 6.4 to 27.5 cm (Table
3-8). White perch collected during the same time frame were split
between YOY (total length between 6.0 and 8.0 cm) and subadults/
adults (total 1length between 13.0 and 16.0 cm) (Table 3-8).
Length-frequency information for major fish taxa collected at ASGS
is presented in Appendix E.

Spring impingement was dominated by subadult/adult white perch (to-
tal length between 13.0 and 18.0 cm) and slightly fewer adult blue-
back herring (total length between 25.0 and 31.0 cm) and alewife
(total length between 25.0 and 32.0 cm).

The lowest impingement was recorded during the winter months (Jan-
uary-March). The dominant taxon collected during this period was
gizzard shad with a mean length of 13.3 cm, indicating primarily
yearling fish (Carlander 1969), and spottail shiner with a seasonal
average mean length of 10.2 cm.

Estimated monthly and program total impingement was calculated
based on the daily average impingement rate (Table 3-9) and a rate
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obtained from the plant cooling water flow (Table 3-10). Results
from these two approaches were similar; the differences (6% be-
tween the two estimates for total fish) were attributable to the
changes in pump operations during the month. Estimated white perch
impingement for the annual study period was 123,086 and 122,746
fish, respectively, for the two methods. By either method of cal-
culation, white perch represented 47 to 50% of the total estimated
impingement. Estimated impingement totals for blueback herring
were 63,740 and 79,023 fish, respectively, for the two methods, or
approximately 26 to 30% of the total estimated impingement. Spot-
tail shiner (18,476 and 18,675 fish), alewife (17,510 and 17,490
fish), and gizzard shad (4036 and 4286 fish) round out the five
species with the highest estimated impingement. These five ac-
counted for 92% of the total estimated impingement (226,848 and
242,220 fish) at the Albany Steam Generating Station during the
April 1984 - April 1985 study period.

Collection efficiency study results (Section 3.2) suggest that a
portion of the total impinged population may be lost due to travel-
ing screen carryover, passage around the traveling screens, preda-
tion, or possibly decomposition. The results measured during 1984-
1985 are similar to those reported for the Albany Steam Generating
Station in the 1982-1983 program. Adjusted impingement for the
major taxa used in the 1984-1985 collection efficiency tests and
for total fish, based on a mean collection efficiency value for the
annual impingement monitoring program and for collection efficiency
information combined from the two annual impingement monitoring
programs, is presented in Table 3-11. Adjusted impingement esti-
mates are given for both methods of calculating estimated impinge-
ment. Adjusted impingement estimates were obtained by dividing the
estimated impingement by the recovery rate from the collection
efficiency tests. Adjusted estimates for total fish based on the
1984-1985 collection efficiency tests increased from 246,104 to
300,127 and from 262,483 to 320,101 for the two calculation
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